SERAL INDEX TO VOLUME XL 


[Nore.— Titles of papers are printed in ifalics ; names of authors and participants in debate are 
printed in sMALL caps.) 


Abrasion tests, standards for 
Academy of Engineering es 
Acceleration in transmission of force in a steam-engine 
Address, Presidential, H. R. Towne 
ALDEN, GEO. I., an automatic absorption dynamometer....... 
Allen, Horatio, Memorial notice of ..1149, 1156 
ALLISON, ROBERT, dise., steam pipes for collieries. ........... 217 
ALMOND, T. R., dise., durability of lubricants 23, 1026 
cost of lubricating car journals......... 131 
Amendment to rules 20 and 21...... 31 
Ammonia in ice-machine........ 
Analysis of feed water 
A new recording pressure-gauge, W. H. Bristol. 225 
Appendix to report of committee on standard tests. GBT 
Appendix to general solution of the transmission of force in a steam-engine 1116 
Appleton on cost of water-power . oi - 120 
Area, effective, of screws .. 1028 
ARMSTRONG, E. J., a use for inertia in shaft governors................... 1068 
 dise., a governor for steam-engines...........-.. 1089 
Ashburner, Chas. A., memorial notice of........ 11538 
ASHWORTH, DANIEL, disc., Amer. Institution of Engineers 599 
 steam-jackets of Pawtucket engine 1050 
Automatic absorption dynamometer, Geo, I. Alden 958 
Automatic sprinklers, sensitiveness of... ....... 


BaBcock, GEO. H., dise., errors of calorimeters = 204 
theory and design of chimneys......... 473 
BALL, FRANK H., disc., philosophy of multi-cylinder engine....... 177 
a governor for steam-engines 1093 
inertia in shaft governors .............. ... 1070 
BaRNABY, C. W., disc., inertia in shaft governors. 1078 
length of an indicator card... 950 
steam jackets of Pawtucket engine.. 1050 
effect of unbalanced eccentric eae -... 1066 
BaRNES, D. L., dise., committee on standard methods of testing loco- 
motives.... ‘ 593 
eflicency of locomotives........ 
arrangement of tubes in a boiler 
working railroads by electricity. 
universal steam calorimeter. ... 


| 
- 
> 
| 


GENERAL INDEX. 


Barrvs, Geo. H., a universal steam calorimeter 


“i “ memoranda regarding the indicating of the engine of the 
presents report on standard methods of conducting duty 
 disc., errors of calorimeters. 
philosophy of multi-cylinder engine.............. 
mechanical theory of chimney draught........... 
Brrp, W. W., an open mercury column for high pressures............... 
Bonp, GEo. M., disc., report on standards............. 
transmission of force in a steam-engine............. 

“ 


graphical analysis of reciprocating motions 
BorDEN, T. J., disc., tests of several types of engines 


mechanical theory of chimney draught......... 
BristoL, W. H., a new recording pressure-gauge.................... 


Calorimeter, a universal steam 


CAMPBELL, ANDREW C., disc., methods of reducing the fire loss........... 


Car journals, cost of lubricating 


CARPENTER, R. C., comparative test of a hot-water and a steam heating 
“tests of several types of engines under conditions found 
_ ‘* notes on kerosene in steam boilers.................. 
_Cary, A. A., dise., methods of reducing the fire loss..................... 
Chimney draught, De Volson Wood... 
CLARKE, THos. C., the Kinzua viaduct, 


Cour, J. WINCHELL, dise., arrangement of tubes in a boiler....... 


918 


723 
937 
308 
1036 


PAGE 
828 : 
588 
— 205 ? 
167 
~ 
| 628 
102 
2900 
523 
267 
7R2 
Ow 
445 
25 
93 
* 
306 
934 
| 
561 
952 
974 
772 
762 
984 
451 
605 
828 
961 
151 4 
774 | 
925 
111 
1157 
........ 1103 


Committee on standards repert 
World’s Fair report 

Comparison of indicators, J. B. Webb 

Comparative test of a hot-water and a steam heating sleut, R. C. Carpenter. 

Compensating cylinder for direct-acting pumps 

Compound engine, iene of 


Compression tests, standards for 

Contents of appendix on Munich and Dresden Conference on methods of tests 
Copeland gift to library 

Copper for bearings of car journals 

Cost of lubricating car journals, J. S. Randolph. . 

Cost of steam and water-power, C. T. Main 

Crane chains....... 

Critchlow valves........ 

CROCKER, JNO. B., disc., salle for bending plate. 


Dash pots for shaft governors 
DASsHIELL, BENJ, J., Jr., disc., working railroads by electricity 
Davis, E. F. C., steam-pipes for collieries 
‘Davison, Henry J., memorial notice of.... 
Denton, Jas. E., on the influence of the steam-jackets on the Pawtucket 
on the performance of a double-screw ferry-boat........ 
on the measurement of the durability of lubricants..... 1013 
dise,, table of properties of steam 
** cost of lubricating car-journals . 
philosophy of multi-cylinder engine .. 
flow of steam and calorimeters 


of sensitiveness of automatic sprinklers, A. F. Nagle. ..... 
Dick, JOHN, disc., cost of lubricating car-journals 
Dixon, W. F., the efficiency of locomotives, 


Drop-tests, standards for 
- Durability of lubricants, measurement of 


inertia in shaft governors 
“ durability of lubricants,..... 


Duty trials of pumping-engines, standard method for..... 


GENERAL INDEX. 1185 
PAGE bam 
20 
594 
811 
918 
241 
135 
872 
Compression in locomotives 869 \ 
624 
531 
15 
133 
845 
126 
108 
952 
1108 
1105 
i 
q 
4 
expansion in direct-acting pu 20) oa 
transmission of force in a Ain-engine 520 3 
183 
867 
Dresden conference on standard methods of 529 | 
Dutton, C, SEYMOUR, some experiences with crane chains............... 9523 = fi 
7 disc,, arrangement of tubes in a boiler.......... . 1108 


GENERAL INDEX 


DWELSIAUVER, D&ry-V., table of the properties of steam; their use in 
Epson, Jarvis B., disc., new recording pressure-gauge ...........66.005 229 

Effect of unbalanced eccentric or governor ball on the valve-motion of shaft- 
governed engines, Jno, E, Sweet..........-. 1053 
Effective area of screws, the, D. S. Jacobus..... 1028 
Efficiency of locomotives, committee on standard methods of test of........ 591 
Electricity, working of railroads by....... 839 
EMERY, C. E., di-c., automatic sprinklers... 
expansion in direct-acting pumps.... . 251 
graphical analysis of reciprocating motions........... 267 

 jnfluence of ste of Pawtucket pumping 
performance e of a an ible-screw fer:y-boat ........... 442 
test of hot-water and a steam heating plant....... O81 
Equilibrium arch curves, H. H. 903 
Ericsson memorial committee report .... ...... 583 
Excursions, XXth, or New York 
Exhibition, International, possible in 
Expan-ion in multi-cylinder engines. ees 146 
Expenses per H. P. in mills............. 112 

Experimental study of the errors of diffe rent types of calorimeters, C. H, 
FABER DU Faur, A., disc., steam-pipes for 2 
‘* flow of steam through orifices. 202 
Fawcett, Ezra, disc., feed-water purification.................. 1110 
Ferry-boat, performance of....... ........ 


Fire loss, methods of reducing........... .... 
Fire-proof 
Flange diameters, committee report. . e 


| 
= 271 


GENERAL INDEX. 


Flow of steam through orifices, C. 
Forging tests, standards for, 


ForsytH, Wa., amends title of committee on standard methods of tests. 


 dise., working railroads by electricity 
Friction of indicator springs............ 
Friction in transmission of force in a steam-engine.... 


GiaLE, HORACE B., theory and design of chimneys; with criticisms on the 
common theory and experimental data. ... 
dise., chimney draught 

** mechanical theory of chimney draught.... 

‘* tests of recent formule for chimney draught.... 
Gallatin experiments 
Gately and Kletsch experiments 
Gauge, a new recording 
General solution of the transmission of force in a steam-engine, as influ need 

by action of friction, acceleration, and gravity, D. 8. Jacobus.... 
GoBEILLE, Jos, L., disc., methods of reducing the fire loss.......... 
test of a hot-water and a steam heating plant.... 934 

Governor for steam-engines, a, Jesse M. Smith... 
Graphical evaluation of heat losses, 
Graphic representation of thermal quantities, De Volson Wood 
Graphical analysis of reciprocating motions, Overiin Smith 
Gravity in transmission of force in a steam-engine 
Gray, THomas, dise., mechanical theory of chimney draught..... 
Green, Howell, memorial notice of 
Greenhouse proportions of heating surface 
GRINNELL, F REDERICK, dise., methods of reducing the fire we 
Growth of Society iu first ten years 


HaGue, C. A., dise., expansion in direct-acting pumps. . 
influence of steam-jackets of Pawtucket pumping 
engine. 
new recording pressure-gauge. . 
performance of a double-screw ieee boat 
Haut, F., working railroads by electricity. . 
dise., efficiency of locomotives...... 
Hardening tests, standards for 
Havemeyer, Hector C , memorial notice of... . 
Hawkins, J. T., dise., durability of lubricants.... 
Heat exchanges in cylinders. 
Heat-gauge, test of accuracy of. 
Heating furnaces, D, K. Nicholson. . 
HENNING, G.C., presents report on of test and testing 
reporter for committee on standard methods of test and 
testing materials. ..... 
disc., effective area of screws 
hydraulic valves 


PAGE 
629 
1 588 
i 4 859 
1 
a 
a 
7 
« 
6 
20! 
361 
228 
443 
839 
878 
628 
1158 
1024 ad 
87 | 
819 
896 
604 
1086 
1105 ‘vm 


GENERAL INDEX. 


HENNING, G. C., dise., some experiences with crane chains 
HENTHORN, J. T., disc., influence of steam-jackets of Pawtucket pumpipg 
engine 
H. D., dise., hydraulic valves..... 
High-duty attachment for direct-acting pumps 
Hirn and Dicelshauvers’ theory of the steam-engine, experimental and an- 
alytic, R. H. Thurston 
Hirn, Gustav Adolph, memorial notice of.... 
Hotioway, J. F., how to work steam expansively in direct-acting steam- 
disc., Institution of 
“ performance of a double-screw ferry-boat 
Hornish boiler-cleaner 
Hot-water rs. steam heating plant 
House for the Society bought 
How to work steam expansively in direct- acting steam-pumps, J. F. Holloway 
Hunt, R. W., disc., rolling steel rails.... 
Hypk, C. E., dise., performance of a double-screw ferry-boat 
Hydraulic valves 


Inertia in shaft governors. . 


Indicating engine of City oo Richmond . 
Indicator card, length of. 


Indicator rigging for compound engines, F. W. 222 
Indicator rigging for Pawtucket engine 

Influence of steam jackets of Pawtucket pumping engine, 

Institution of American Engineers .. 

Institution of Engineers 

International exhibition of 1892 


Jacosvs, D. 8., appendix to general solution of the transmission of force in 
a steam-engine 
influence of steam-jackets of Pawtucket pumping engine. 1038 
effect of friction at mirage tai bearings on the force 
transmitted 1134 
general solution of transmission of force in a steam-en- 
gine, as influenced by the action of friction, acceleration, 
and gravity 
the effective area of screws. 
disc., a governor for steam-engines 


¥ . “cc ap open mercury column for high pressures....... 

‘* automatic sprinklers ... 

tests of sev eral types of engines 


Journals, car, cost of lubricating........... 


KaFEnr, Joun C., disc., influence of a of Pawtucket pumping 


955 
363 
1108 
2 18 
688 
1149 
g 235 
36 
445 
939 
918 
580 
235 
212 
147 
1105 
| 
898 
709 
759 
= KENT, WM., tests of recent formuise for chimney draught............ ... 984 
 dise., performance of a double-screw ferry-boat,............ 443 


KENT, WM., disc., report on standards 


efficiency of locomotives........ 
‘* tests of engines 

Kerosene in steam boilers. 
Kinzua viaduct, the, Thos. C. 


Kunhardt, L. H 


LAFARGE, T’. H., dise., methods of reducing the fire loss... 
LAIRD, JNO. A., dise., 
LANDRETH, OLIN IL, 


Lead in high-speed engines. . 
Leakage-test of pumping engine 


Leavitt, F. M., dise., graphical analysis of reciprocating motions 
Length of an indicator-card, J. B. Webb 


Library, report of, 1889 
Locomotives for hoisting purposes 
Locomotives, efficiency of 


Lubricating car journals, cost of..... 


MACFARREN, S. J., street-car gear for modern speeds: the coming self- 
propelled car 

dise., working rail ways by electricity 

Maaruper, W. J., disec., mechanical theory of chimney draught 

C. T., cost of steam and water power. . 

McBripk, JAs., disc., errors of calorimeters. 


method of reducing the fire-loss... 

‘* steam pipes for collieries 

Measurement of durability of lubricants, J. E. Denton 

Mechanica! theory of chimney draught, J. B. Webb 

Memoranda regarding the indicating of the engine of the steamer City of Rich- 
mond, Geo. H, Barrus 


Mereaty column for high pressures........... 

Methods of reducing the fire loss, C. J. H. Woor herr. 
Mill-power, cost of 

Mrnot, H. P., disc., steam pipes for collieries ........... 
MorGAN, THos. R. Sr., dise., working railroads by electricity . 
Mortars, standard tests for .. 

Moulding machines, power 

Multiple or piece tests, standards for 

Munich conference on standard methods of test 


disc., steam-jackets of Pawtucket engine... 
tests of recent formule for chimney draught.... 
tests of several types of engines......... 
mechanical theory of chimney draught..... 
kerosene in steam-boilers 


4 GENERAL 1189 
PAGE 
( ithor of flow of u fices. 187 
Lazy-tongs for indicators. ... 
pay 268 
941 
4 
254 
851 
781 
108 
204 
805 
218 
1013 
772 
828 
NAGLE, A. F., determination of sensitiveness of automatic sprinklers....... 699 f 
as | 


— 


INDEX. 


GENERAL 


PAGE 

NAGLE, A. F., dise., arrangement of tubes in a boiler....... ...1104 
Nason, C. W., dise., hydraulic valves. 1108 

sa ms “test of a hot-water and a steam heating plant... ..... 932 
New recording pressure-gauge, W. H. Bristol... 225 
NicHouson, D. K., heating furnaces 896 
Notes on kerosene in steam-boilers, R. C. Carpenter... 937 


On the influence of the steam-jackets on the Pawtucket pumping engine, J. E. 


On the performance of a double-screw ferry-boat, E. A. Stevens and J. E. 
Open mercury column for high pressures, W. W. Bird... 892 
OWEN, Epwarp H., memorial notice of 1154 
Parsons, Frep. “iy indicator rigging for compound engines.............. 222 
Parsons, H. De B., dise., performance of a double-screw ferry-boat........ 448 
Pawtucket pumping engine, influence of jackets........... 1038 
Pawtucket engine, steam-jackets of ............... 828 
C. H., flow of steam through orifices ....... 187 
ns ‘* an experimental study of the errors of different types of 
Péclet’s treatment of chimney draught, J. B. Webb... 762 
PENNEY, EDGAR, disc., power moulding machines ...... 1111 
Philosophy of the multi-cylinder or compound engine ; its theory and its limi 
PORTERFIELD, HENRY A., disc., in steam-boilers ................. 939 
es durability of 1023 
President’s address, H. R. Towne.... ........... . 50 
Proceedings, N. Y. meeting (XXth), 1889.... 
Cin. meeting (XXIst), 1890................ 
Properties of steam, table of the ........ ; 
Power, cost of steam and water........... 
Power moulding machines .... ....... 


= 


| 
| | 


GENERAL INDEX. 


Pumping engines, standard duty-trial for 65 
Purification of feed-water for boilers... .........- 1110 
Ratios of expansion in multi-cylinder engines.............. 
RaNnboupH, L. 8., cost of lubricating 
 disc., efficiency of locomotives, . 888 
RaYNAL, A. H., disc., effective area of screws... 1035 
‘*  steam-jackets of Pawtucket engine......... 1049 


Report of committee on standard tests aud methods of testing matntiale ... 604 
Report of commiitee on standard method of conducting duty trials of pump- 


Reports of tests on standard blanks ............. 683-652 
Resolutions on Institution of American Engineers.... 
Resolutions approving a Worla’s Fair... ....... 
Resolutions of conferences, Munich and Dresden, on 
Ross, D. W., disc., test of a hot-water and a steam heating plant......... 934 

universa] steam . 826 
a governor for steam-engines ........ 
Roserts, EF. P., disc., working railroads by electricity 854 
Rosrnxson, 8S. W., dise., effect of unbalanced eccentric ............. 


RoeLKER, H. B., dise., performance of a double-screw ferry-boat......... 444 


Rocers, W. 8., dise., cost of lubricating car-journals ............ 
= ‘* methods of reducing the fire loss ....... 305 
“  street-car gear for modern speeds ............ 
Rolling steel rails, D. K. Nicholson ....... 


SamvuEts, J. H., dise., hydraulic valves ............. 1106 
SCHEFFLER, F. A., dise., durability of 


tests of recent formule for chimney draughts... 993 
working railroads by electricity ............... 845, 863 
See, Jas. W.,disc., rolls for bending plate. . 
‘*  steam-jackets of Pawtuc ket 
SELLERS, COLEMAN, disc., indicator rigging for emeuned 4 engines........ 224 
Institution of Engineers.... 88 
” report on standards ........... 


transmission of force ina steam-engine.,....... 524 


= 
i 
| 
a 


1192 GENERAL INDEX. 


PAGE 

Shaft-governed engines, effect of unbalanced eccentric, or governor-ball ... 1053 
Shapes of test specimens, standard 629 
SINCLAIR, ANGUS, disc., efficiency of locomotives.............. 
Smith, Chas. D., memorial notice of............... 1154 
C. M. W., disc., hydraulic 1108 
Smitu, Jesse M., a governor for 1081 
disc., effect of unbalanced eccentric. 1063 

graphical analysis of reciprocating motions ....... 268 
one indicator rigging for compound engines........... 224 
‘¢ inertia in shaft governors. 1075 
vis ‘ ‘* transmission of force in a steam-engine........... 522 
‘* working railroads by 856 
SMITH, OBERLIN, graphical analysis of reciprocating motions....... ..... 260 
disc,, American Institution of Engineers............... 599 

influence of steam-jackets of Pawtucket pumping 

as ‘ Institution of Engineers. 34 
** rolls for bending plate ................. 1105 
‘ steam pipes for collieries.......... 218 
‘* working railroads by electricity. 843 
Smita, Scotr A., dise., methods of reducing the fire loss................. 304 
transmission of force in a steam-engine ............ 
Some experiences with crane-chains, C. 8. Dutton ....... 952 
SpanGuen, H. W., disc., comparison of 821 
errors of calorimeters, 203 

” “ ** graphical analysis of reciprocating motions....... 268 

Hirn and Dwelshauver’s theory of the steam-engine 698 

‘ indicator rigging for compound engines. ......... 222 

‘* universal steam 827 
Spau.pina, H. C., dise., working railroads by electritity ................. 849 
Sprinklers, sensitiveness of 699 
Standard methods of conducting duty trials of pumping-engines.......... 654 
Standard tests and methods of testing....... 604 
Steam-jackets, influence of, on Pawtucket . 1038 
Steam-jackets on Pawtucket pumping engine, influence of...... 828 
142 
Steam-pipes for collieries, E. F. C. Davis ............. 815 


re and water, cost of 


| 
- 
- 


Steam, properties of... 
Steam-pumps, how to work steam expansively in... 


Street-car gear for rn the coming self’ ear. J. 
STRONG, GEO. S., aisc., committee on standard methods of testing locomo- 


**  eflicieney of locomotives........ 

Summary of recommendations for standard tests.... ...... 

SupLEE, H. H., equilibrium arch curves............0 

‘*  dise., arrangement of tubes in a boiler...... 

comparison of indicators ...............- 

expansion of steam in direct-acting pumps........... 

 Jength of an indicator card......... ves 

‘*  steam-jackets of Pawtucket 

EENEY, JNO. M., disc., arrangement of tubes in a boiler............... 

_ SWEET, JNO. E., the effect of an unbalanced eccentric, or governor-ball, on 

Ss the valve-motion of shaft-governed engines........... 

dise., a governor for 

methods of reducing the fire 


Table of the properties of steam: their use in study of steam-engine experi- 


TAYLOR, STEVENSON, disc., performance of a double-screw new bent ree 
Test frame for locomotive efficiencies. .......... 


of a hot-water and a steam-heating plant, R. C. Carpenter............ 


Tests and methods of testing, report eee 

Pawtucket pumping engine...... ts 


recent formule for chimney draughts, Wm. Kent............... 
several types of engines under conditions found in actual praction, 


STEVENS, E. A., on the performance of a double-sciew ferry-boat....... .. 3% 
Stevens’ mercury column for high pressures ...... 


592 
1026 
884 
613 
147 
903 
11038 
321 
249 
1036 
1110 
269 
950 
1049 
1102 
857 


GENERAL INDEX. 1193 
PAGE 
254 
1053 
1087 
305 
217 
.* 
72 
444 
621 
830 
70000 
95 
886 
880 | 
339 
, 


GENERAL IN DEX. 


. 
PAGE 
Tests of simple engines by Burrus... 170, 175 
Theory ané@ design of chimneys: with criticisms on the common theory and 
experimental data, Horace B. Gale........... 
Thermal minutes as units for tests of 
THurston, R. H., Hirn and Dwelshauvev’s theory of the steam-engine, ex- 
perimental and analytic 
philosophy of the multi-cylinder or compound-engine ; 
its theory and its limitations 178 
introduction to Dwelshauvers-Déry, table of properties 
of steam 
letter presenting Ericsson memorial 
disc., a governor for 1091 
automatic sprinklers..... 714 
comparison of indicators 323 
expansion in direct-acting pumps.. 250 
influence of steam-jackets of Pawtucket pumping 
3864 
Institution of Engineers.... ces 33 
report on standards.... 2% 
table of properties of steam.. (enon | 
transmission of force in a steam-engine.... 
Tide measurements for tests of propellers 
Topical discussions, X XIst meeting, 79 to 84... 
Torsion tests. standards for... 
Towne, H. R., President’s address, XXth 
remarks as retiring Presideut.......... 
 dise., Institution of Baginesrs. 


Transmission of force in a steam-engine. . 
Transverse tests, standards for 
Travelling crane for Kinzua viaduct. . 
Tubes for measurement of water.. 


Underwriters’ requirements for sprinklers...... 
Universal steam calorimeter, a, Geo. H. Barrus...... 790 
Use for inertia in shaft governors, E. J. Armstrong 


Vacuum in condensing engines....... 

Valves for high pressures... . 

Vertical vs. horizontal bending rolls for plate. . 
Viaduct, the Kinzua 
VoorHeEss, R., disc., report on standards... 


WALL, E. B., disc., committee on standard methods of testing locomotives. 591 

Wastes of the steam-engine.. 136 

Water-power and steam, cost of eo ee 108 

Watt, James, compensating device.. 249 

Wess, J. B., effect of friction at connecting. -rod bensings « on the force 
transmitted. . 


te 
au 
= 
= 
4 
| 
- 
length of an indicator 941 


GENERAL INDEX. 


Wess, J. Bb., 


dise., arrangement of tubes in a boiler 
durability of lubricants..... ae 
effect of unbalanced eccentric 
equilibrium arch curves......... 
expansion in direct-acting pumps... . 
influence of steam-jackets of Pawtucket pumping 
engine. 
performance of a double-screw Seine boat 
sa steam-jackets of Pawtucket engine 1050 
theory and design of 476 
WEBBER, SAMUEL, dise., cost of steam and water-power 120 
Wesser, W. 0O., disc., committee on standard methods of testing loco- 
motives 591 
882 
1109 
Weirs for measurement of water 
WHEELER, F. M., disc., philosophy of multi-cylinder engine. ... 
Williston, A. L., co-nuthor of ‘* Experimental Study of Calorimeters ” 
Wotrr, A. R., disc, influence of steam-jackets of Pawtucket pumping 
engine 
er “new recording pressure-gauge.... 
Woop, De VoLson, cliimney draught 
test of a refrigerating plant. 
the graphic representation of thermal! quantities 
dise., influence of steam-jackets of Pawtucket pump- 
ing engine 


performance of a double-screw ferry-boat 
Wood, st andané tests for 
Woopsery, C. J. H., methods of reducing the fire loss, . 
disc., automatic sprinklers....... 
 eost of lubricating car journals....... 
‘* working railroads by electricity 
Woops, A. T., disc., efficiency of locomotives............ a 
working railroads by electricity 
Woo.son, 0. C., disc., Institation of Engineers, 
steam-pipes for collieries 
Working of railroads by electricity, Willis E. Hall 


World's fair, resolution approving 
Wricuart, Louis dise., efficiency of locomotives. . 
* hydraulic valves 


— 
1195 
PAGE 
| clet’s treatment of chimney draught... 
the mechanical theory of chimney drauglit................ 772 
| 
| 
447 
549 =) 
7 
‘Ts 
A 
| 


ERRATUM. 
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